Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 1 1 -204524 

(43)Date of publication of application : 30.07.1999 

(51)Int.CL — — H01L 21/3205 ~~ 



(21 Application number : 10-004004 
(22)Date of filing : 1 2.01 .1 998 



(71 Applicant : MATSUSHITA ELECTRON CORP 
(72)lnventor : SEKIGUCHI MITSURU 



(54) SEMICONDUCTOR DEVICE AND MANUFACTURE OF THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high 
semiconductor device with high reliability having §ij> 
embedded wiring in which conductivity and / 
electromigration resistance is satisfactory. 
SOLUTION: A contact hole 1 03 and a recessed groove 
104 for wiring are formed on an interlayer insulating film 
102 accumulated on a semiconductor substrate 101, and 
then a TiN/Ti film 105 which is a diffusion preventing film 
is formed on the wall face of the contact hole 103 and the 
recessed groove 104 for wiring. A copper alloy film 106, in 
which Ag is included in Cu is accumulated on the TiN/Ti 
film 105 through sputtering method, and a copper film 107 
is accumulated on the copper alloy film 106 by a CVD 
method or a plating method. Then, Ag included in the 
copper alloy film 106 is diffused to the copper film 107 by 
heat treatment, so that the copper alloy film in which Erg 
is included in Cu can be formed. Then, the contact and the 
embedded wiring constituted of the copper alloy, in which 
Ag is included in Cu can be simultaneously formed by 
operating a CMP method to the copper alloy film. 
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^jai o izmmtz. ctucj:*), 

40 1 0 3 R01BISfflDat^« 1 0 4 ttlB£&l& 1 0 6 

Mi 0 7«:j:o-r^tca*ji4ns. cuocvds 

-C«»ffi©^Jfite*[6]±3l±.sytJs{)tc. SEfc, ^-y+S 
<!: LTSftgy ^ **ffl^5»^CC«Tiatce«tnftC u 

[0038] ^tc. 4 o o'cmmvmwMZifK-o-c, 

ffi££mi 0 6©Ag=&CuJgl 0 7Kfet5f$-ti--SC<i: 

{cjrfj. 02 (a) tc^-ror^fc. Cu-0. 0851 
m% A e <fc 9 ft 1 0 8 Sr^J^Ti. 

50 [0 0 3 9 ] tC5t, ffl-^Jll 0 8(C4jWSAg© 
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^ffSK:o(,>-c«. 5 0 0 ■om&amsT-citc u *© 

a g (Dm&mit i *s%ee-c * s . a b * 

W3tf££Ag££j&#<!:-f*$B#»l££lgl 0 8*K1 

5C*jlt^^S(DaS[«5 0 O'CWTr* -5 

Si. Ag©^WSib-C«lSfi%WT*5Sf*Hr>. 

[0040]^. T iN/Tilgl 0 5R^#^K 

1 0 SCcMUTmCiCMPS^ffro-C. 

I 0 2©_kKS5ttil,T<,>STi N/T i IS 1 0 5&O*ff3 
££Kl 0 8£i&£-fSC:±}Cj:*). 02 (b) 10 
JrStC. m&&mi 0 8<fc?)&S:3>£* h l 0 9R& 

mbihz-mm 1 o *©&. 

I I osD£@ra^©i o 2 cD_hte£ffiK:m a* 

1 1 o *nm-r s c u oji^— fD4£tsj«rE5ifc^- 

[004 1 ]*1 <Z&&mi£iC*Sl>~C&!£lstcC u - 

o. oa5mm%Agj:*)tiZ>m&&mi osow&ri 
■aett. *5^©Si)ssss-c** 2 5 o *c«fc »? < r 

4 0 0°CT&£ («Hb6>. B#£Sre£i£, p 1 2 2 

3, 198 1). ^JUttK#ftl»£(.> 9 20 

[0042]£fc. Cu-0. 0 8 5SS%Ag=fc*?& 
£fi££Kl 0 8tCfel>?tt. Ag©ilfi»50pp[D 

«flte**fe*> v «^£it i o 8 ®mm&mmte&ffit 

{J(il3)^©l. 7 w o hm • c mT*5 (3. S. Smart et 
al., Trans. AIME, 147(1942), 48) . SEoT. 

H08 <Dmsi.&m^itHmictt^<-c &T t ac». 

fC*fLT. JR(Cfcl&ti?l»SCu-Z r^^J:«3&5 30 
««>i£#E{£r «. Z r *» 5 0 p p mg^gSSDS £ 
nmmmB[ft2. 2/xohm- cmiCiJU/Tt,*^ 
**C. ZriCui«l/tCuZr, ffcAWfcfffl 

Cu-AsrJ:0«t-5«^ei 0 8©##*r#JT?aS. 
[0043] £U3ft5BLfcJ:9{C. li^£R10 8J:»3 
&*««>i£#|BKl 1 OttllftSffxP^f-ov^y 

[0044] tc?r. 9t&<D&$irctt. cvdsxh 

SC £ffi{CJ:-?r&©/M 

sm©iu»Bjis«c*it>-c;«:. x^* 

5»i£«: <t ») C u - lSS%Asr«fc»)fc*f0^jgl 0 6 

«• < mmrz t&tcms&m. 1 0 6 ©±tc cvdsx 

«y9*j*KJ:0«g|107*«<««l/fc«. f&^S 

ent/cff&ftKi 0 eoAgzmmi 0 7«c«iKs-tt 

SC ££<£»). Cu-0. 0 8 5tl%AgJ:«)iiSi 
££K1 0 8€r0fiSLrt>£ o 

[0045] *fc. X'<<7 jr&tCfcQJHtlfcflte&fil 50 
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1 0 Btt < 1 1 1 ) BKEl^T*lW*«**fc». IS£ 
&&1 0 6±«:CVDftX»^ 7*3SKJ:Dita3nS 
Mil 0 7 T*OD|0i«Wtr (111) ffitCffil^ 
T5. S£oT. BF«3i§mfflra#jB££*n 0 6© (1 1 
1 ) Br£«»WU»filtl 0 7^CVDSXtt> 

f c cmih-c&ztcib. isit*s din w&m 

iOISoWt^t)!^ fiStl 0 7© (1 1 1) ffi 
1 KD3EifiTlfKBftLTl»*©r. A 
£&&1 0 8<fc^fcSSa&ii<&i2|gl 1 0BHKt/B< 

[0 046]^. 9 1 ®HlWS»K4»lr»TB. C u - 1 
ll%A?<fcO&5i^Il 0 6£^lBl 0 7i4S 
HSB*<CS(63-&"C. Cu-0. 08 511%AgJ:^ 
arifi^H 1 0 8 Lz/cjO*. Cu-1 £M%A g 
.fcOfrSlte&Kl 0 6*i§»*-*ftfe»>K. T i N/ 
T i Ml 0 5*««-rS±Ji«>T i NKcAglrM? 

C©tS^-tC», iI10 7*^>-»i!SK 
«fc9i§S§ftfcT»©lfllg£C VDffiXtt^ y+afcj: 

oitas titc±mommt &*>mafr sc &*wiffx 

[0047]Sfc. «ffl*g«^ 1 0 2 1 

o i oai^r^-TT'^xvftffltrc u©& 

tteHUh(sT*fcftf. T i N/T ill 0 5<Z>£9&& 

[0048]*fc. JH 1 ©XtreftCCfet'Ttt. 
Ml 0 6 t l/C. «f«fcfiJBLft:Cu-Ag^%ffl(r» 
**4&£fr4>ffi<&9T6£t»iil£a:tt. Cu- 
Sn^, C u -Mg^XttC u - Z r^f ^fflli 

[0049] <m2 ommmm) «r, *»w©»2 © 

let^aKot*^. ^3 (a) ~ (c) R^S4 (a) 
-(c) *#JRl/ft#6ttWr*. 
[0050] *T. H3 (a) iC^Ti:9(C, #U*»S 
<S2 0 !©±{CJt«5nft:@ra$6i»®2 0 2fC3>$^ 

h 2 o 3 R&&mmwvtm 204 ^^fisrr 3 

r ^-;U2 0 3©S«0. 2 5(imSgi«. 
[005 1 ] i^tc. S3 (b) (C7nT±9(c. n>^^ 
h*-A2 0 3»O s iB»BD!l«SI2 0 4*$t?®ffl^ 
|g2 0 2©±{C^tS(CMor. *3lft*E2 0 1 £<Dm 
«4*0l±S-t+6T@©T i ^SCfC u©Jiraffi^UR2 

0 2SO t *ifti«2 0 1 -s©!£fi(*K»±-r4JJS©T 

1 NKJ:f)ftSTi N/T iS205^«S-r^ 0 
[0 05 2] ^J:0^4 5r-y^ 

A » ^tCfeO. T i N/T i K2 0 5©±tcTfl©^ 
m2 0 6 &imistc&> CVDttXtljt 7 
03 (c) tCTnT^^tc. TB©^M2 0 6©±tc±^ 
©®)S2 0 l*mct%. C©ig£. TH©^1S2 0 6 
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timommz o i tommt utw9 2 5 nmtr 

t^2 0 4(iT«R0 J Ul^m2 0 6. 2 0 7K<fcf) 
[005 3] ^^.ydr^tCJ:»). 04 (a) tC^ 

m*M?z> =-*7mz 0 8 zmm-rz. 

[0054] ^*:/)g2 0 &<D$mWLit*V}<:tc 

*S*^/cS7C#Hm4 ] t?4 0 O'CSSO^S 

JS2 06. 2 0 7tca;lft3-e€>CiK:j:D, 04 (b) 
tc5Vrj:$*c. Cu-7. 2M%Nb<fc'3)EcS®^ 
JS2 0 9?r?fM'rS, C©«£\ TJfRtf±®©S^2 
0 6. 2 0 7OUI«592 5nm. ~;*-:?Jg2 0 8 ©Jg 
1*7 5 11111^1. Cu<D®&&8. 9 3. Nb© 
SgS*58. 5 6-C&S*>6. ^fflirbxffiffioaoid^K: 
^&J©2 0 9«Cu -7. 2*M%NbJ;iD 

[0 05 5] tC6X\ m^m2 0 9iCid^?>Nb(D 

s*r«cot>r «, 500 'cssojasT-cKC u #© 
Nb©@^n»o. 4«s%«gr*»?. Nb*-en« 

±#W3 tStNb €r£iiX# £ T St B#lf3££K 2 0 9 

•fe^KIfcW5^i!iS©j&g»5 0 0TOTf*5Ci4 
Nb©#WS<il,T«0. 4SS%«T#*f 

[005 6] *JC. T i N/T i S2 0 5S^i^M 
2 0 9te#6rmtfCMP&£ffft-?T. »fa|g|£M 
2 0 2©±fCSWt/ri>5Ti N/T iM2 0 5 21&Fff 
&&m2 0 9*l^*^-.5C<i:{CJ:J9. 04 (c) JCmf 
J:^{C, ^&JK2 0 9«fc9&.5:3>2* b 2 1 0&£f 
afei^lS^2 1 1 ZB&*Z. -£©&. 
2 1 lS^B^»gtM2 0 2<D±{c^ffitcMo-C. 

ii*s^2 i izmm?zcu<D±x^ow6!i*m±.'? 
zmiti<"j3>m2 1 2*«a-r-5. 

[0 05 7] Cu-7. 211%Nb J^ftSSS^S 
2 0 9©S«fii$«^J; D fc^SO 2 . Odoh 
m • (K.R.Karasek et al., 3. Appl.Ph 

ys.52(lS91), 1370) „ L#>&. 08 ©!f$&0K:^£*-l 
Scfc^iC. Cu-Nb|g«§|o^f3^336S^#<rxu 
9 h nW^u-^- 3 >l»&&3K&.5&©£#;L6*i 
S. fi£or. »^j«2 0 9J:»J«-5«i?>ji*.Ei^2 1 

[0058] »2©SIM^®{C*Jt,»r«. S^Sttfc 

<mm2 o 7©±{c-^^e2 o 8%mm?ztcit>> =- 

*7m2 0 8 ©B/fSrASK "?*£©!?. -^-^12 0 

8 *«&&-r s n b zfenicTmRu : ±m<Dmm2 o e . 

2 0 7 if* C i*S"C* -5. 
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[0 0 5 9 ] ft. SB2©IIM&K:*5l>T«:, TMRJ>* 
±®©^JS2 0 6. 2 0 7%1&£-rSCui-*^2 
0 8 ^HDST S Nbt «t2tiSS£tcSJ£3 *"C. C u - 
7. 2it%N b J: 0 &5i^I2 0 9 4:M 

a*, cnKfttr. MAQa&tc~*:/it2 o sasgfirr 

SJr^KL-Cfc. g-*^J@20 8€:^^JS2 09i: 
&tC C M P «k K> BUT h C t ifi-C # 5 „ 

0 1 oafflSrT^^T^^xv^-eA^ii/rc u©& 

10 »*|&±0r*»»tf . T i N/T i M2 0 5©«J: 

[006 1 ] (Sg3 (D^JSBSS) feTF. #^©03 © 
W&fi&fc-Oi,>T> 05 (a>~(d)SCXS6 (a) 

- (c> %mmiste&hmn?z. 

[0 06 2] $-T. 05 (a> SCn%?J:9«:. 
«3 0 l©±fCi£*3#ifc«rd!i{&Rjl3 0 2(Cr>^i' 
h j*-* 3 0 3 Ryfffi^ffllHJ^jfl 3 0 4 ZBfStfZ* ^ 

20 [0 06 3] ^{C. 05 (b) K/^-Ti^fC. 3>^i7 

o 3&#geig/BtHitft#3 o 4i$tsmmmm 

m3 0 2©±KM«:i^t. *>»f**&3 0 1 ±<Dm 

m&*fa±$&?>Tm<DT i igso*c u<ommmmm3 

0 2S^fftIf3 0 1 <N©a£»*l»jt-rSJ:B©T 

1 Nffii 9 i N/T i m3 0 5 

[0064]^K. ^SfCfcO, TiN/Til 

3 0 5 <D±iCTm<Dmm, 3 0 6 4 o ^m. CVDS 
X«y -j*&icj:f). H5 (c) {c^<fc-5«c. T^® 
MM3 0 6<D±iC±3<Dmm3 0 7ZWmTZ. CtitC 

30 «tD. t-*-ji,303%.zF§immwvm3o 4 
itTmRvimomm 306. 307«:j:o ^±{ca4?) 

[006 5] ^fC. T i N/T i 183 0 5. T@SO*± 
«©^M3 0 6.30 7(C^fltm«CMPS5ff & 

->-c, wmmm.3 o 2©±{cstab-ct,^T i n/t 

i|g3 0 5. TBSCf±®©SSIB3 0 6. 3 0 7 
Ofcf*. BliC^^x^ H^>^±i©i«3 
0 7«C*fOTfTfc->-C. 05 <d) tC^TJcOfC. ±S 

<mm3 o 7©±*c^r^^fi£-r5. 

40 [0 06 6] ^fC. SR^fe-^t^fC^O. 06 

(a) CCm1-<fc5CC. ±a©^K3 0 7©±{cSiR6«jCC 
Ig|g3 0 8*iiS-r6„ 

[006 7] *CC. 8gi83 0 8 ©*ffi®<t*IW</c«f). 

*^*^^yal7c#Ha*-c4 o o-cgs©^s^^ 

$8ig3 0 8 <D A gZTMRV ±M(Dmm 3 0 
6. 30 7 teffif&<* -eSC 06 (b) K^-f 
J:5(C. Cu-0. inm.%AgJ:>)tj:Z > m&£m3 0 
9*^fiS1-5i«{c. ^B^S3 0 9«fc0^^>3>^ 

* h 3 1 oa^ast)ji^Ei^3 1 1 zBf&rz. c<dw, 

50 Cu-0. l«fi%Ag«fcl3^-S«^ffi3 0 9* 
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j&sstvsj:^ TrnziviMommsoe. 307 
£iHjS3 0 8 b<Dmmzm&?z>. 

[0 06 8] 06 (c) fc7RT«fc5lC, fii&ji* 

ffltf>ii*ffil§3 1 1 *«BS-r^CuCD±^©J£^*E* 

ifc-rs^t->un>jg3 1 2*«a-rs„ 

[0 06 9] m 3 Oltifi^SltC J: 44. f^gfc <£0K 

&zi£z>mmi±m<j>mm3, 0 7 ijstwtcitHssnfc 

IB03O 8 ±K.mhin2>0>V. »ra#i»03 0 2©±fc 

[ o o 7 o ] ft. m3 ©HJBfc«K::fei,vr «, _fcJt©gi 

03 0 7 ©itCS^K-iR® 3 0 8 Sritabfc**. Ctl 

setter. £Wicm.-y-cmm3 o 8&imL?c&> mo* 

[007 1 ] (Sff4©3l56)&«) «T. *^©^f4© 

mmmxe-mx, 07 U) ~ (c) 

g^f*. 20 
[ 0 0 7 2 ] ST. *3 ©HiSg^igl^tC t/tT. ^ 
#*«4 0 1 ©±{Ci£»3ftfcJtligt&l£04 0 2 K3> 

f-^-;i/so-ga®fflEat«st^tf»ra«gi»JS4 0 2©± 

{cMKIotT i N/T i 04 0 5 £*«-T£. -X 
K. 9. TiN/Til4 0 5©±KT 

S©8I04 0 6 ZWm C V DmRi* J ■? *j£ft 
«fc *) , TB©I904 0 6 ©±{C±jg©Sf04 0 7 
U -£©&. T i N/T i 04 0 5. TSSC?iJl©m 

04 0 6. 4 0 7KjttLrM£«CMP&£ff&or. 30 
07(a) K^T J: -5 (C. @fffl*6«£04 0 2 ©±tCl£ffi 
L-ft^-ST i N/T i 04 0 5 . T»&tf±«©SS04 

0 6. 4 0 7*ltST5. 

[0 07 3] ^CC. 07(b) {CTjVTiSiC. _h«©l@ 
04 0 75^1^14 0 2©±(C4I(CI^T7A 
StI4 0 8SJf»T4. 

[0 07 4] I^^l^tfifeor. 5^04 0 

8zm$-rzA i , o 3 &Tm%.v±m<Dmm4 o 6 . 

4 0 7«:&tfc;*-tfr. 07 (c) fc^-TJ:5«c. Cu- 
AI, O, <i:0ft5IH^l4 0 9^t5iftK, 40 
^^040 9£*)tiZayZ?}.4 1 O&CfSa&ii 

ioo7 5] m4<DmtmmtcJ:z±> 7-^5^040 

{cr;u5^04o 8*@«^0iorM(,^ci^-c 
s*©-e. ie^©e^0sc4*-c^^ o 
[oo76]jSd. nr 1 ~*4©iiss^^(c*st»-r«. m 

0107. 207. 307. 4 0 7 i LriK^*ffl^/c 
^*ffl«r>-C*>«tC>. 50 
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[0 0 7 7]ifc, TiN/Ti01O5. 20 5. 3 
05. 405X53^01 07. 207. 307. 407 
*aftCVD&tCJ: >)=i>* 9 03. 20 

3. 3 0 3&tfE*£UBDW981 0 4. 2 0 4. 3 0 4© 
|#ig|5W:©*ltSUrfeJ:t5l / . T i N/T i 0 1 0 5. 

2 0 5. 3 0 5. 4 0 5©ftto«3K. f6©8£tB»it«. 
mtf. Ta0. TaN0X»WN0W?§tr>TfeJ: 

[0078] Hfc. =i>**h*-;U 0 3, 2 0 3. 

3 0 3&<y^fflP!]t&PH 0 4, 2 0 4. 3 0 4©F«9gP 

-v©a«>ii**snjfig-e*s^6{i:. * a » 7 n 

830107. 2 0 7. 3 0 7«£l,-CfcJ:t,>. 
[0 079] 3 _fcjg©j002O7. 3 0 7. 4 0 
7 SBKc. Ti©iI5.Mi l/*<r»*te«c 

». T»©IB02O6. 3 0 6. 4 0 6*#BSl,rfe«l: 

[0 08 0] 

i4«fiSf5Cu-Nb^. Cu-Ag^XttCu 

^«^a©^ffitt*iisj±t-^. 
[ o o 8 i ] ^ i ©¥ig#£§gjc*sur. g3^##c u 

5C 1 SS%OT©A g *iffl3nr^5i8^(C{i. 
ftya-te^fcfoftS 5 0 0 'CHTOlWI-CttAg^i 

^i-r5ta^^tt>«c«BfWK*T{iiL)5:(,^©r', #r 
[008 2] */c. m i ©*w*sw«:*c»r. 83££ 

*CuK0. 4M%OTONb*!M?hrfi:^ 

jc«. ^^at^Kfewi 500 'cjwro^tes-c 

< 0 ST S c i **r # 4 . 

[0 08 3]»2<D*i«^K < t5i > 3T1©¥«# 

^u-^a>we©w^r*isj±3^sct#s-c*st« 
s-tt^A i ,o 3 ©^^jSRc«ffi^0i ur«»KJWwr 
[0084II1 ©^a*tt«g©sm^(c<fc^ i. c 

uCCAg. NbXiJAI, O a #gWS^fcl»^J: i 3 

[ o o 8 5 ] jg i vmmmmmvmmymicis^'c. m 

g. ^ 1 ©^M0©±K^ffitcMo 2 ©#JS0=& 
€©&. HI!8f6JS0©±K:SUiL-C^SSl© 
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[ 0 0 8 6 ] ftl <D¥m&g&<D§mtt&t*5^T. * 

*v i osmmzmmLtc®. cvdsx 

[oo8 7] i&w*mmm<»m&mK&i>t. c 

ft zm&>&&&u*mmicBf&? * c tv-c s & t# io 
sc. m2<D&mm®mffimmw-i&-c*>2>-k.#>. mmm 
®m<D±icmm ox^ z>m i <o£tmm%.v& i <D&mm 

[0 0 8 8 ] f3O$##gg0|3J§^Kj:4i. C 
utCAg. N bXttA 1 , O, &^3tlt£m£t&£*) 

k frtizuzmmcj&m? s c t a<r t * t * 
ic aia*e«Bi©±{cg5ai o/c» 1 r^js 2 ©£jsft& 

t ft < ») ft S asbii*iBi^*^-r set a*-? 

[0089 ] ^4©^ftiS©*Bi^K <fc£ £ . C 
uKAg, NbXttAl, O, ^W^n/t^iO 
ft ^Stoji^ie^Hl^C^T-S C L1fi~CZ Z 

^fto-Bcssa c-ct^sr 2 o«^i«c mp (c 
a*^fi-^ntafft$c<fc#-cts. *2<d^jim 

£ U-Cite^tt© A 1 , 0 3 *Mt»/c«^(C«. 02 ©&JS 30 
tft < *&*ft-i: Ltffil^C itfTt 

■5. 

[HMOfS^ftiiig] 

[an (a) - (c) ixmio>mmBmic&z3mi* 

[02] (a). ( b ) itm 1 ©HSfe^lC^^^* 

[S3] ( a ) ~ < c ) \tm2 <omm&micmz>mm# 

[04] (a) ~ (c) «m2©*6S^{C#*^(t: 40 

[05] ( a ) - ( d) &&3<D$mimic&z¥m# 

[06 ] ( a ) ~ ( c ) fcff&3 ©IIMSgK^S^f*: 

[07] ( a ) - ( c ) izm4<Dm&imicm*>!m# 
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3 0 1 
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3 0 5 T i N/T i ft 
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309 m&±m 
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3 1 1 Sfeii^E^ 
312 ftftfU^Oft 

4 0 1 *3£{*«ftt 
40 2 JBRMfiftft 
40 5 TiN/Tift 

40 6 tromh 

40 7 ±Jt<D«3ft 

40 8 T;V5^-ft 
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